Pravastatin attenuates noise-induced cochlear injury in mice.
Noise-induced hearing loss (NIHL) is one of the most common forms of sensorineural hearing loss and a well-known contributor to presbycusis. Based on the generation of reactive oxygen species (ROS) in the pathogenesis of NIHL, augmentation of the antioxidative defense system is a major target for pharmacological prevention. In this study, we assessed whether administration of pravastatin, an inhibitor of 3-hydroxy-3-methylglutaryl-CoA (HMG-CoA) reductase, which is a rate-limiting enzyme of cholesterol synthesis, before noise exposure protects against cochlear injury in BALB/c mice. Noise exposure produced both compound threshold shift (CTS) and permanent threshold shift (PTS) over 40 dB at 16 and 32 kHz. Pretreatment with pravastatin (25 mg/kg) for 5 days significantly decreased both CTS and PTS. Pravastatin also reduced hair cell death after noise exposure in the cochlea, which was identified by surface preparation and scanning electron microscopy (SEM). It also reduced the formation of noise-induced 4-hydroxynonenal (4-HNE), a byproduct of lipid peroxidation. Activation of Rac1, one of the subunits of the nicotinamide adenine dinucleotide phosphate (NADPH) oxidase complex, which is a major superoxide generator in the cell membrane, was inhibited by the administration of pravastatin. These findings suggest that pravastatin can protect against cochlear acoustic injury by lowering ROS generation via inhibition of the formation of the NADPH oxidase complex. This study will be helpful for the development of new therapeutic strategies for NIHL and other hearing loss-related diseases caused by ROS overproduction.